The goal of the present experiments was to examine the accessibility of concepts embedded within text. J. A. Albrecht and E. J. O'Brien (1991) found that with narrative texts central concepts are more quickly retrieved than peripheral concepts. In contrast, F. R. Yekovich and C. H. Walker (1986) found that when concepts are embedded within scripts, peripheral concepts are more quickly retrieved than central concepts. Over 13 experiments, central concepts were generally more quickly accessed than peripheral concepts. The only exception occurs when (a) script-based texts are used, (b) the number of mentions or elaboration of central and peripheral concepts is held constant, and (c) the measure of centrality is theme relatedness rather than degree of interconnectedness. Under those conditions, central concepts are more difficult to access than peripheral concepts.
A basic assumption of all models of reading comprehension is that readers attempt to establish a coherent representation, one that reflects the intended message of the writer. Although there are several levels of representation of a text in memory (e.g., surface level, propositional level, situation model; see Kintsch, 1988) , the most important level is the situation model. It is at this level that the reader integrates explicitly stated textual information with information from general world knowledge to develop a representation of what the text is about. The development of a situation model often involves the reactivation of backgrounded portions of a text that are either necessary to maintain coherence or simply related to the information currently active in memory. Related information from general world knowledge also becomes activated to fill in details not explicitly stated in the text. Although models may differ in the extent to which it is assumed that this reactivation process is active (e.g., or passive (e.g., Myers & O'Brien, 1998; O'Brien & Myers, 1999; van den Broek, Risden, Fletcher, & Thurlow, 1996) , there is good agreement that both earlier presented text and general world knowledge are reactivated and become part of the process of comprehending information being read.
The memory-based text-processing view (e.g., Gerrig & McKoon, 1998; McKoon, Gerrig, & Greene, 1996 , McKoon & Ratcliff, 1995 provides a reasonable account of how the reactivation process occurs. According to this view, concepts currently active in memory make contact with concepts processed earlier, as well as related concepts from general world knowledge through a fast-acting, passive, resonance process (cf. Gillund & Shiffrin, 1984; Hintzman, 1986; Ratcliff, 1978; Ratcliff & McKoon, 1988) . Recently, Myers and O'Brien (1998; see also O'Brien & Myers, 1999 ) developed a resonance model as it applies to text processing. The model was based on the assumption that concepts currently being encoded, or concepts already active in working memory as a result of reading earlier portions of text, serve as signals to all of memory, both episodic and semantic. Inactive traces from earlier portions of the discourse representation as well as from general world knowledge resonate as a function of the degree of match to the input. This match is a function of the overlap of both semantic and contextual features. These elements compete with those memory elements that resonate the most being returned to working memory. Because the resonance process is both passive and fast acting, the reader gains ready access to large amounts of related information without a cost to available resources.
Although many factors can influence the likelihood of backgrounded information resonating in response to the current contents of working memory (see O'Brien & Myers, 1999 , for a detailed discussion of these factors), the factor that has been shown to be the strongest predictor of reactivation is importance (e.g., O'Brien, 1987) , which is often defined by the number of interconnections leading to and from a concept (e.g., Bloom, Fletcher, van den Broek, Reitz, & Shapiro, 1990; O'Brien, Albrecht, Hakala, & Rizzella, 1995; O'Brien & Myers, 1987; O'Brien, Plewes, & Albrecht, 1990; Rizzella & O'Brien, 1996; Trabasso & Sperry, 1985; van den Broek, 1990) . That is, concepts rated as important in a text are typically concepts that have also been mentioned several times (i.e., elaborated). When there are several related references to a concept, there is a buildup of activation of that concept (cf. Anderson, 1983) , which increases the probability, speed, and intensity with which those concepts resonate in re-sponse to a signal from information currently active in working memory. This, in turn, increases the likelihood that those concepts will be reactivated and returned to working memory (see also Magliano & Radvansky, 2001 , for other factors that may contribute to the accessibility of backgrounded concepts).
A similar pattern emerges when offline measures such as recognition and recall are used to measure the accessibility of concepts in a text after reading of the text has been completed: Important information has a higher probability of being recalled or correctly recognized than less important information (e.g., Britton, Meyer, Hodge, & Glynn, 1980; Cirilo & Foss, 1980; Kintsch & Keenan, 1973) . However, two studies that were specifically designed to measure the speed and probability of retrieval of concepts embedded in text have produced conflicting findings. Albrecht and O'Brien (1991) showed that central (i.e., important) concepts had a higher probability of recall, were more quickly recognized, and were more quickly produced in a speeded-recall task than were peripheral (i.e., less important) concepts. In contrast, Yekovich and Walker (1986) found that when script-based texts were used and foils were theme related, peripheral concepts were more quickly and accurately recognized than were central concepts.
The goal of the present set of experiments was to further explore the different results of Albrecht and O'Brien's (1991) and Yekovich and Walker's (1986) studies. There is an important and obvious difference between these studies. Albrecht and O'Brien used narrative texts, whereas Yekovich and Walker used scriptbased texts. This difference is especially critical when measuring the accessibility of concepts as a function of centrality. With narrative texts, central concepts are typically referenced several times (i.e., elaborated) and do not necessarily have a strong preexisting association to the theme of the passage. In contrast, in script-based texts, concepts can be central to the text without being elaborated, and there is generally a strong preexisting relation between script-central concepts and the theme of the script.
How could these differences explain the different pattern of results obtained by Albrecht and O'Brien (1991) and Yekovich and Walker (1986) ? Consider the first script-based passage in the Appendix. The central concept, "waiter," is not only central to the text itself but also highly related to the theme of going to a restaurant. When "waiter" is encoded as a probe to be recognized, it will send a signal to all of memory. Because "waiter" has been mentioned within the context of the specific passage about going to a restaurant, its episodic memory trace will resonate. However, because "waiter" is also strongly related to the scripted theme of the passage, some of the activation that accrues on "waiter" will occur as a result of its preexisting relation to the theme in general world knowledge, causing source confusion (e.g., Fincher-Kiefer, 1995) . To correctly recognize "waiter" as having been presented in the passage, the reader must discriminate between these two sources of activation. As the amount of activation from general world knowledge increases, this discrimination becomes more difficult. Because central concepts in a script are typically more closely tied to the theme of the script than peripheral concepts (e.g., "tip"), this discrimination will be more difficult for central concepts. As a result, central concepts can take longer to correctly recognize than peripheral concepts.
In contrast, consider the first narrative passage in the Appendix. The central concept, "train," is central to the text itself but has little preexisting association to the general theme of the passage "Memories of a Marriage." When "train" is encoded as a probe to be recognized, it will also send a signal to all of memory. Because "train" has been elaborated within the narrative (elaboration being a defining characteristic of importance of a concept in narrative text), the episodic memory trace will resonate strongly in response to this signal. Given that there is little preexisting relation between "train" and the theme, "memories of a marriage," in general world knowledge, there will be little or no competing activation. Peripheral concepts also receive little competing activation from general world knowledge, but because they also receive less activation from the episodic memory trace they should take longer to be correctly recognized than will central concepts.
However, the different pattern of results for retrieval of central and peripheral concepts in narrative and script-based passages is predicted only under the conditions of a memory search. When false probes (i.e., foils) are unrelated to the theme of the passage, probes can be accepted if they are theme related and rejected if they are unrelated (e.g., Reder, 1982; Reder & Ross, 1983) . That is, it is no longer necessary to discriminate between activation emanating from the episodic memory trace and activation emanating from general world knowledge. Probes can be responded to on the basis of overall level of activation. Under these conditions, central concepts should be recognized more quickly than peripheral concepts for both narrative and script-based texts.
To further examine the impact these variables have on the accessibility of concepts embedded in text, we varied type of text (script vs. narrative), text centrality (concepts were either central or peripheral to the specific context of a text by varying the amount of elaboration), and theme relatedness (concepts were either highrelated or low-related to the theme of a text). Both recall and recognition (with related and unrelated foils) procedures were used to measure concept accessibility. Experiments 1A-1C used the original materials used by Yekovich and Walker (1986) . In Experiments 2A-2D, both narrative texts and script-based texts were used. Text centrality was varied for both types of texts. That is, central concepts were more elaborated than were peripheral concepts. In Experiments 3A-3D only script-based texts were used; text centrality was held constant, and theme relatedness was varied. In Experiments 4A-4B the same passages were used, but theme relatedness was held constant, and text centrality was varied.
Experiments 1A-1C
The primary purpose of Experiments 1A-1C was to replicate and extend the finding by Yekovich and Walker (1986) that for script-based texts, central concepts take longer to access than do peripheral concepts. Because in most studies examining the accessibility of concepts embedded in text, central (i.e., important) concepts were accessed more quickly and accurately than peripheral (i.e., less important) concepts, it was important to replicate and extend the findings of Yekovich and Walker. This also allowed for the direct comparison of retrieval of central and peripheral concepts in both script-based texts and narratives in subsequent experiments. In each of the first three experiments, participants read script-based texts that contained both central and peripheral concepts. In Experiment 1A, the time to recognize a central and peripheral concept embedded in a list of related foils was tested. In Experiments 1B and 1C, each passage was followed by a series of questions; the answer to two of these questions required the participants to recall and produce either the central or peripheral concept. In Experiment 1B, participants were instructed to respond as quickly and as accurately as possible; in Experiment 1C, greater emphasis was placed on accuracy.
Method
Participants. Twenty-four University of New Hampshire undergraduates enrolled in introductory psychology participated for course credit.
Materials. The materials consisted of eight scripted passages from Yekovich and Walker's (1986) study. An example passage has been provided in the Appendix. For each passage, two central and two peripheral concepts were selected. Two versions of each passage were created. In one version, one of the central concepts and one of the peripheral concepts served as targets, whereas the other central and peripheral concept served as foils. The central and peripheral foils were created by removing the sentences in the texts that explicitly mentioned them. In the other version, the targets became foils, and the foils became targets by removing and replacing the appropriate sentences, respectively. Two stimulus sets were constructed so that across sets the central and peripheral concepts served as both targets and foils an equal number of times.
A 12-item recognition test was constructed for each passage. Six of the words in the recognition list appeared in the passage; one was the target central concept, and one was the target peripheral concept. Of the six foils, one was centrally related to the theme of the scripted passage, and another was peripherally related to the theme. Serial position in the recognition list was counterbalanced across passages so that the central and peripheral concepts (both targets and foils) occurred early and late in the list an equal number of times.
Procedure. Participants were randomly assigned to one of two stimulus sets. Each participant was tested individually in a session that lasted approximately 20 min. The texts were displayed line by line on a computer monitor controlled by a Zenith Z100 microcomputer. Each trial began with a READY prompt at the center of the display. The participant pressed a line-advance key with his or her right thumb to begin reading the passage. Participants controlled their own reading rate by pressing the line-advance key; each press of the key erased the current line and presented the next line. At the end of each passage, a press of the line-advance key erased the last line of the passage, and a ready cue (XXX) was displayed for 500 ms. This was followed by the first word in the probe-recognition list. Participants were instructed to decide as quickly and as accurately as possible whether each of the probes had been presented in the passage they had just read. A correct response was followed by the ready cue (XXX) for 500 ms and then the next probe. On those trials in which an error occurred or the participant did not respond within 5 s, the word ERROR was displayed for 500 ms followed by the presentation of a row of Xs for the next probe.
Results and Discussion
Mean response times and error rates for the recognition probes were recorded. Response times that were more than three standard deviations from the mean were discarded. This eliminated approximately 5.4% of the data. In all analyses reported, F 1 refers to analyses based on participant variability, and F 2 refers to analyses based on item variability.
1 All reported analyses are equal to or less than the .05 level unless otherwise noted.
Mean response times for both targets and foils as well as error rates are presented in Table 1 . Peripheral targets were recognized more quickly than central targets, F 1 (1, 22) ϭ 4.8, MSE ϭ 12,585. Peripheral foils were rejected more quickly than central foils, F 1 (1, 22) ϭ 21.1, MSE ϭ 32,559. Also, participants made more errors on central foils than on peripheral foils,
The results of Experiment 1A replicated the findings of Yekovich and Walker (1986) . When script-based passages are used and foils are theme related, central concepts take longer to recognize than peripheral concepts. Also, central foils are more difficult to reject than peripheral foils. The errors showed that the false-alarm rate to central foils was high. One reason for this is that even though foils were theme related, participants may have been engaging in a plausibility-judgment strategy (e.g., Reder, 1982) . That is, on some trials participants may have responded simply on the basis of whether the probe was related to the theme of the passage. Such a strategy would produce high error rates but particularly high error rates for central foils. Experiments 1B and 1C were designed to eliminate this potential strategy.
Experiments 1B and 1C
Experiments 1B and 1C used a cued-recall procedure that eliminated the potential use of a plausibility-judgment strategy. Following each passage, participants were presented with two questions, each requiring a one-word answer. For one of the questions the answer was always the central concept, and for the other question the answer was always the peripheral concept. The time to produce the correct answer was recorded. Because participants had to produce (i.e., recall) the target concept, plausibility strategies should have no longer influenced response times. Extending Yekovich and Walker's (1986) findings, as well as those of Experiment 1A, to a recall procedure would strengthen the case that for script-based texts, central concepts are less accessible than peripheral concepts. In Experiment 1B, participants were encouraged to produce an answer as accurately and quickly as possible; in Experiment 1C, only accuracy was emphasized.
Method
Participants. Forty and forty-eight University of New Hampshire undergraduates enrolled in an introductory psychology course participated for course credit for Experiments 1B and 1C, respectively. Note. RT ϭ response times or recall time in milliseconds; PE ϭ percentage of errors.
Materials. The passages were the same as those used in Experiment 1A. The recall task consisted of two questions for each passage, each requiring a target concept as a response. Examples of the recall questions are presented in the Appendix. Four versions of each passage were used. For half the passages, one of the central concepts and one of the peripheral concepts were presented and then tested; for the remaining half, the other central and peripheral concept were presented and tested. For half the passages, the central concept was tested first, whereas for the remaining half, the peripheral concept was tested first. Across the four versions, each central and peripheral concept was presented and tested once in each of the two test positions. The mean length of questions requiring the central and peripheral concepts as answers was 34.81 characters for both types of questions. Response time was the time measured from the onset of the questions until the participant produced the concept aloud, triggering a voice key.
Procedure. The procedure for presenting the passages was the same as in Experiment 1A. At the end of each passage, a press of the line-advance key erased the last line of the passage, and the word Questions was presented for 2 s to alert the participant that the question portion of the experiment was about to begin. This was followed by a cue (??????) presented for 500 ms that was automatically replaced by a question. The correct response to the question was always one of the target concepts. The response provided by the participant triggered a voice key that caused the question to be erased and the response time to be recorded. The experimenter provided feedback as to whether the response was correct or incorrect over an intercom from an adjoining room. The experimenter then hit a key that redisplayed the cue (??????) for 500 ms followed by the second question. Participants were again given feedback before moving to the next passage. Prior to the start of the experiment, three practice passages were used to ensure that the participants understood the task and were capable of producing one-word answers.
Results and Discussion
The cutoff procedure eliminated approximately 2.6% of the data for Experiment 1B and 3.1% for Experiment 1C. The mean times to produce the target concepts in Experiments 1B and 1C are presented in Table 1 . As can be seen, central concepts took longer to produce than did peripheral concepts. This was true both in Experiment 1B, where speed and accuracy were emphasized, F 1 (1, 36) ϭ 18.1, MSE ϭ 240,410; and in Experiment 1C, where only accuracy was emphasized, F 1 (1, 44) ϭ 10.3, MSE ϭ 113,200. An analysis of the target error rates did not reveal any differences in either Experiment 1B or Experiment 1C.
The results of Experiments 1B and 1C further demonstrated that for script-based passages, central concepts are more difficult to access than are peripheral concepts. In both experiments, participants were presented with questions that required them to recall and produce both central and peripheral concepts. This production task eliminated any influence that a plausibility strategy might have had on response times. This was especially true in Experiment 1C, in which participants were instructed to respond as accurately as possible with no emphasis on speed. The results of all three experiments combined confirmed that for script-based passages, central concepts are more difficult to access than peripheral concepts; and, this difficulty is apparent when examining either recognition or recall.
Experiments 2A-2D
Experiments 1A-1C provided strong convergent evidence in support of Yekovich and Walker's (1986) finding that for scriptbased passages, central (i.e., important) concepts are more difficult to access than peripheral (i.e., less important) concepts. This finding runs counter to the well-established finding that important information in passages typically has a higher probability of being recalled (e.g., Britton et al., 1980; Kintsch & Keenan, 1973) and is more quickly accessed (e.g., Albrecht & O'Brien, 1991; O'Brien & Myers, 1987; O'Brien, 1995) . However, as noted earlier, an important difference is that Yekovich and Walker examined the accessibility of concepts embedded in script-based passages, whereas most other studies (e.g., Albrecht & O'Brien, 1991) used narrative passages.
A second important difference was the manner is which centrality was measured. Yekovich and Walker (1986) used concepts that were rated as either central or peripheral to a passage while holding the number of explicit mentions of the concepts constant. Because central and peripheral concepts were mentioned an equal number of times, the primary determiner of rated centrality was theme relatedness. In contrast, Albrecht and O'Brien (1991) manipulated centrality by varying the elaboration on a concept; central concepts were mentioned more than peripheral concepts.
The goal of Experiments 2A-2D was to directly compare the accessibility of central and peripheral concepts in narratives and script-based passages when centrality was manipulated, by varying the elaboration of the central and peripheral concepts. For the script-based passages, both text centrality (the number of times a concept was mentioned in the passage) and theme centrality (the degree to which concepts were related to the theme of the passage) were varied. That is, text-central concepts were also high in theme relatedness, whereas text-peripheral concepts were also low in theme relatedness. For the narrative passages, only text centrality was varied; because concepts within narratives are typically only related to that narrative rather than to a general theme, theme relatedness was held constant.
In Experiment 2A, the time to recognize central and peripheral concepts embedded in a list of unrelated foils were measured. This allowed participants to adopt a plausibility-judgment strategy. In Experiment 2B, related foils were used so that a search was necessary. Experiments 2C and 2D followed the procedure used in Experiments 1B and 1C; each passage was followed by a series of questions; the answer to two of these questions required the participants to recall and produce either the central or peripheral concept. In Experiment 2C participants were instructed to respond as quickly and as accurately as possible; in Experiment 2D, greater emphasis was placed on accuracy.
Method
Participants. Thirty-two, 24, 36, and 36 participants were recruited for Experiments 2A, 2B, 2C, and 2D, respectively. All participants were undergraduates enrolled in an introductory psychology course, and they participated for course credit.
Materials. The materials were 10 narrative passages and 10 scriptbased passages. The narrative passages were obtained from Albrecht & O'Brien (1991) . An example of each passage type is presented in the Appendix. Each passage contained two concepts that varied in centrality; central concepts were mentioned eight times, and peripheral concepts were mentioned twice. Within each passage, two of the mentions were explicit (i.e., two explicit mentions for the central concept and two explicit mentions of the peripheral concept). Across all passages, the order of target concepts was counterbalanced: Half of the passages mentioned the central concept first, and half mentioned the peripheral concept first. For all passages, two to three sentences preceded the first mention of a target concept, and three to four sentences intervened between the final mention of a target concept and the end of the passage. In addition, two to three sentences intervened between the mentions of the central and peripheral concepts.
In Experiments 2A and 2B, each passage was followed by a recognition list of five items. An example is presented in the Appendix. Of these five items, one was always the central target concept, and one was always the peripheral target concept; two were foils that were not theme related in Experiment 2A but were theme related in Experiment 2B. In addition, a fifth item was a filler item that was true for half of the passages and false for the remaining half (unrelated to the theme in Experiment 2A and related to the theme in Experiment 2B). The odd number of items prevented participants from guessing the truth value of the last item. Two sets of materials were constructed containing all 10 narrative and 10 script-based passages. Across the two sets, each of the five probe positions contained a true probe half the time and a false probe on the remaining half. Also, the central and peripheral targets appeared in each of the five probe positions twice for both the narrative and script-based passages.
In Experiments 2C and 2D, the recognition probes were replaced with two questions. Examples are presented in the Appendix. For one of the questions the answer was always the central concept, and for the other question the answer was always the peripheral concept. The time to produce the correct answer was recorded. In the script-based passages, the questions ranged in length from 28 to 33 characters (mean central ϭ 30.7, mean peripheral ϭ 30.3). For the narrative passages, the questions ranged from 28 to 32 characters (mean central ϭ 30.0, mean peripheral ϭ 30.2). Two sets of materials were constructed containing all 20 passages (10 narrative and 10 script-based). Across the two sets, the central and peripheral concepts were queried in each of the two probe positions for each passage.
Two rating studies were completed. The first rating study was designed to ensure that central concepts were perceived as more important than peripheral concepts to the passages. The second study was designed to measure the degree of theme relatedness for both the central and peripheral concepts.
Centrality norms. Because the narrative passages were taken from Albrecht and O'Brien's (1991) study and the central and peripheral concepts had already been rated, only the script-based passages were used. Sixty University of New Hampshire undergraduates participated for course credit. Each participant was presented with a booklet containing 14 scripted passages, 1 passage per page. After reading each passage, participants were instructed to turn to the next page and were presented with a list of four concepts that had been mentioned in the passage. Participants were instructed to rate the concepts according to their importance to the passage. The scale ranged from 1 (not important) to 7 (very important). Of the four concepts, one was always the central concept, and one was always the peripheral concept; the remaining two concepts had been mentioned in each passage and served to disguise the purpose of the study. Across the 14 passages, position in the word list was counterbalanced: The central target concept was presented in the first position four times, in the second position three times, in the third position three times, and in the fourth position four times; the peripheral target concept was presented in the first position three times, in the second position four times, in the third position four times, and in the fourth position three times. The filler concepts occurred in each of the four positions seven times.
From the 14 passages, the 10 passages that exhibited the greatest degree of range between central and peripheral ratings were selected for inclusion in the experiments. Central concepts were rated as significantly more important than peripheral concepts, t(9) ϭ 7.57. Mean ratings for the central and peripheral concepts were 5.06 and 3.12, respectively. Mean ratings for the central and peripheral concepts used in the narrative passages taken from Albrecht and O'Brien's (1991) study were 4.95 and 2.86, respectively. This difference was also reliable, t(9) ϭ 4.67.
Theme relatedness norms. A total of 130 students participated in this study. Of these, 65 rated how related the central and peripheral concepts were to the theme of the script-based passages. An additional 65 participants rated how related the central and peripheral concepts were to the theme of the narratives.
2 Each participant was presented with a booklet in which each page contained the title of a passage. Beneath the title, there were four concepts from the passage: the central and peripheral concept and two additional concepts that varied in relatedness to the theme. Order of concepts was randomly distributed for each passage. Participants were instructed to rate how important each concept would likely be to a passage with the theme provided. For the script-based passages, participants rated the central concepts more important to the theme of the passage than peripheral concepts (M ϭ 6.28 vs. 3.09), t(9) ϭ 9.94. For the narrative passages, the rating for central concepts did not differ reliably from those for peripheral concepts (M ϭ 3.30 vs. 2.91).
Procedure. The procedure for Experiments 2A and 2B was the same as in Experiment 1A, except that the recognition list contained 5 items instead of 12. The procedure for Experiments 2C and 2D was the same as in Experiments 1B and 1C.
Results and Discussion
The mean response times for the recognition probes in Experiments 2A and 2B, and the mean time to produce the central and peripheral concepts in Experiments 2C and 2D are presented in Table 2 . The cutoff procedure eliminated approximately 2.5% of the data for Experiment 2A, 1.7% of the data in Experiment 2B, 2.6% of the data for Experiment 2C, and 2.1% of the data for Experiment 2D.
Experiment 2A. With unrelated foils, central concepts were recognized more quickly than peripheral concepts, F 1 (1, 30) ϭ 51.9, MSE ϭ 5,248; F 2 (1, 18) ϭ 16.0, MSE ϭ 7,266. Planned comparisons confirmed that this was true for both narrative passages, t(31) ϭ 5.03, and script-based passages, t(31) ϭ 6.46. Error rates were lower for central concepts than for peripheral concepts, F 1 (1, 30) ϭ 15.0, MSE ϭ 0.003; F 2 (1, 18) ϭ 1.8, MSE ϭ .003; this was true for both narrative passages, t(31) ϭ 2.74, and script-based passages, t(31) ϭ 2.47. Experiment 2B. With related foils the results remained the same: Central concepts were recognized more quickly than peripheral concepts, F 1 (1, 22) ϭ 39.2, MSE ϭ 7,680; F 2 (1, 18) ϭ 20.8, MSE ϭ 6,962. This was true for both narrative passages, t(23) ϭ 5.4, and script-based passages, t(23) ϭ 3.72. Error rates were again lower for central concepts than for peripheral concepts, F 1 (1, 22) ϭ 22.5, MSE ϭ .01; F 2 (1, 18) ϭ 16.9, MSE ϭ 0.006. This was true for both narrative passages, t(23) ϭ 3.81, and script-based passages, t(23) ϭ 3.51.
2 A norming study was conducted to obtain titles for the narratives from Albrecht and O'Brien's (1991) study to use in a future rating study. Thirty University of New Hampshire undergraduates enrolled in an introductory psychology course participated for course credit. Each participant was presented with a booklet containing the 10 narrative passages, 1 per page. Participants were instructed that once they finished reading a passage they were to generate a title that best fit the passage and write it beneath the passage. Each title generated by the participants was recorded and compiled. Two of the experimenters constructed a title for each narrative that captured the majority of the responses by the participants. Experiment 2C. Central concepts were produced more quickly than peripheral concepts, F 1 (1, 34) ϭ 11.0, MSE ϭ 96,521; F 2 (1, 18) ϭ 10.0, MSE ϭ 126,026. Planned comparisons confirmed that this was true for both narrative passages, t(35) ϭ 7.91, and script-based passages, t(35) ϭ 2.19. An analysis of production errors did not reveal any reliable differences.
Experiment 2D. Consistent with Experiment 2C, central concepts were produced more quickly than were peripheral concepts, F 1 (1, 34) ϭ 8.9, MSE ϭ 120,801; F 2 (1, 18) ϭ 6.9, MSE ϭ 190,930. This was true for both narrative passages, t(35) ϭ 7.09, and script-based passages, t(35) ϭ 3.09. The number of production errors did not vary reliably as a function of target concept.
Across all four experiments, central concepts were more easily accessed than were peripheral concepts for both narrative passages and script-based passages. For the narrative passages, this finding is consistent with earlier results (e.g., Albrecht & O'Brien, 1991) . In contrast, the finding that central concepts are more easily accessed than peripheral concepts for script-based passages runs counter to the findings of Yekovich and Walker (1986) as well as our replication of their findings in Experiments 1A-1C. However, in this earlier work, the primary measure of centrality was theme relatedness. That is, central concepts were more related to the theme of the passage than were peripheral concepts. Elaboration of central and peripheral concepts was held constant. Thus, the amount of activation emanating from the episodic memory trace was the same for both central and peripheral concepts, whereas the amount of activation emanating from general world knowledge would be greater for central concepts. This additional activation from general world knowledge for central concepts would make it more difficult to determine whether the activation level of a central concept was because it was present in the episodic memory trace or because it was closely related to the theme in general world knowledge. This difficulty discriminating activation source would slow responses to central concepts.
In Experiments 2A-2D elaboration of the central and peripheral concepts was varied; central concepts were mentioned eight times, whereas peripheral concepts were mentioned only twice. The increased elaboration of the central concept would increase the activation emanating from the episodic memory trace. This, in turn, made it easier to assess whether the central concept had appeared in the episodic memory trace for script-based passages, and led to faster response times for the central concept than for peripheral concepts. The goal of Experiments 3A-3D was to directly test this explanation by using the same script-based passages but holding elaboration of the central and peripheral concepts constant. With the activation from the episodic memory trace held constant, any impact of activation from general world knowledge should have become more evident.
Experiments 3A-3D
Participants were presented with the same script-based passages used in Experiments 2A-2D. However, the passages were slightly rewritten to hold constant the elaboration of the central and peripheral concepts. In Experiments 3A and 3B, both central and peripheral concepts were mentioned eight times, four explicit mentions and four implicit mentions. In Experiments 3C and 3D, this number was reduced to four mentions, two explicit and two implicit. This was done to reduce the activation emanating from the episodic memory trace and to enhance the impact of activation from general world knowledge. In all four experiments, time to recognize the target concepts was measured. In Experiments 3A and 3C, related foils were used. In Experiments 3B and 3D, unrelated foils were used.
Method
Participants. Twenty-four individuals were recruited for each of the following experiments: 3A, 3B, and 3D. Forty individuals were recruited for Experiment 3C. All participants were undergraduates enrolled in an introductory psychology course, and they participated for course credit.
Materials and procedure. The materials for Experiments 3A and 3B were the same 10 script-based passages used in Experiments 2A-2D, with the following modification: Central and peripheral concepts were mentioned eight times in a passage, four explicit mentions and four implicit mentions. The materials for Experiments 3C and 3D were the same passages, except that the target concepts were mentioned four times, two explicit mentions and two implicit mentions. Each passage was followed by a recognition list of five items. Of these five items, two were foils, two were the target concepts, and the remaining item served as a foil for half of the passages and as a true filler for the remaining half. In Experiments 3A and 3C, the foils were related to the theme of the passages; whereas in Experiments 3B and 3D the foils were unrelated. An example of each passage type and probe list is presented in the Appendix.
The measure of theme relatedness for the central and peripheral concepts remained the same. However, because the number of explicit mentions was held constant, a different measure of text centrality had to be used. A causal analysis of each passage was completed, using the procedures described in Trabasso and Sperry (1985) to ensure that the degree of interconnectedness was the same for the central and peripheral concepts. For the materials used in Experiments 3A and 3B, the mean number of connections leading to and from central and peripheral concepts was 11.9 and 11.1, respectively. For the materials used in Experiments 3C and 3D, the mean number of causal connections for central and peripheral concepts were reduced to 7.3 and 7.4, respectively. The procedure for all four experiments was the same as in Experiment 2A.
Results and Discussion
The cutoff procedures resulted in a loss of approximately 4.7%, 2.7%, 6.6%, and 5.2% of the data for Experiments Note. RT ϭ response time or recall time in milliseconds; PE ϭ percentage of errors.
3A-3D, respectively. The mean response times and error rates for the target concepts in all four experiments are presented in Table 3 . When the foils were related to the theme of the passage, central concepts were recognized more slowly than peripheral concepts in analyses based on participant variability for both Experiment 3A, F 1 (1, 22) ϭ 8.6, MSE ϭ 5,665; and Experiment 3C, F 1 (1, 38) ϭ 4.3, MSE ϭ 5,314; although in neither case did the effect reach significance when tested against item variability, F 2 (1, 9) ϭ 1.1, MSE ϭ 8,223, p ϭ .304, for Experiment 3A; and F 2 (1, 9) ϭ 1.0, MSE ϭ 2,880, p ϭ .330, for Experiment 3C. Error rates did not differ reliably for either Experiments 3A or 3C. In contrast, when the foils were not theme related, central concepts were recognized more quickly than peripheral concepts in both Experiment 3B, F 1 (1, 22) ϭ 46.3, MSE ϭ 1,533; F 2 (1, 9) ϭ 7.6, MSE ϭ 3,259; and Experiment 3D, F 1 (1, 22) ϭ 15.9, MSE ϭ 3,967; F 2 (1, 9) ϭ 18.0, MSE ϭ 1,393. In Experiment 3B, participants made fewer errors on central concepts than on peripheral concepts, F 1 (1, 22) ϭ 6.3, MSE ϭ 0.001; F 2 (1, 9) ϭ 4.9, MSE ϭ 0.000, p ϭ .053. In Experiment 3D, there were no reliable differences in error rates.
The results of Experiments 3A and 3C confirmed that when elaboration of central and peripheral concepts is held constant in script-based passages, central concepts are more difficult to access than peripheral concepts. With the amount of activation emanating from the episodic memory trace held constant, the impact of the differing amounts of activation emanating from general world knowledge should become more evident. And to the extent that central concepts are more active as a result of being more closely tied to the theme in general world knowledge, it becomes more difficult to discriminate that source of the activation from activation emanating from the episodic memory trace. This, in turn, slows recognition times. Reducing the number of mentions of the central and peripheral concepts from eight to four in Experiments 3A and 3C did not significantly impact the findings. Although the effects were not reliable when tested against item variability, there are several reasons to have confidence in the results. First, they replicate; they also replicate the results of Yekovich and Walker's (1986) study as well as those of Experiments 1A-1C. Second, by taking the same script-based passages used in Experiments 2A-2D and controlling elaboration, the effects completely reverse. And finally, using unrelated foils also reverses the pattern of results. Thus the lack of significance in the item analyses likely reflects low power rather than low reliability. Experiments 3B and 3D used the same materials as in Experiments 3A and 3C, respectively, but the foils were changed so that they were no longer theme related. Again, under these conditions, it is not necessary to discriminate the source of activation, and response times are a function of the total activation. Because the overall level of activation of central concepts-that is, activation from both general world knowledge and the episodic memory trace-is higher for central concepts than for peripheral concepts, recognition times were faster for central concepts.
Experiments 4A and 4B
In Experiments 3A-3D, elaboration of the central and peripheral concepts was the same, thereby holding constant the amount of activation emanating from episodic memory trace. Because central concepts were more theme related than were peripheral concepts, there was greater activation emanating from general world knowledge for central concepts than for peripheral concepts. This additional activation interfered with recognition judgments for central concepts when related foils were used and discrimination of the source of activation was necessary. When unrelated foils were used, and recognition judgments were based on total activation, this additional activation facilitated responses. In Experiments 4A and 4B, the amount of activation emanating from general world knowledge was held constant, and the activation from the episodic memory trace was varied. Under these conditions, central concepts should be recognized more quickly than peripheral concepts, independent of whether the foils are theme related.
Method
Participants. Twenty-four individuals were recruited for Experiments 4A and 4B each. All participants were undergraduates enrolled in an introductory psychology course, and they participated for course credit.
Materials and procedure. The materials for Experiments 4A and 4B were the same 10 script-based passages used in the prior experiments. Each passage was modified in the following manner: Each passage contained two concepts that were both highly related to the theme of the passage; one of the concepts was mentioned eight times, four explicit mentions and four implicit mentions; the other concept was mentioned twice, both explicit mentions. As in Experiments 3A-3D, each passage was followed by a recognition list of five items. Two of these items were the target concepts. Of the remaining three, two were always foils, and one was a foil half the time and a true filler on the remaining half. In Experiment 4A, the foils were theme related; in Experiment 4B, the foils were unrelated to the theme of the passage.
A rating study was conducted to ensure that the target concepts did not differ in degree of centrality to the theme. The procedure was similar to the theme-related norm study conducted in Experiment 2A, except that we measured how related script-central concepts were to the theme of the script. The rating for central concepts did not differ reliably (M ϭ 6.09 vs. 6.04), t(49) ϭ 1.10.
To ensure that the target concepts varied in text centrality, we subjected each passage to a causal analysis. The mean number of connections leading to and from central and peripheral concepts was 10.8 and 3.9, respectively. The procedure was the same as in Experiment 2A.
Results and Discussion
The same cutoff procedures were used as in all prior experiments. This eliminated approximately 5.4% of the data for Experiment 4A and 7.0% of the data in Experiment 4B. Note. RT ϭ response time or recall time in milliseconds; PE ϭ percentage of errors.
The mean response times and error rates for the target concepts in Experiments 4A and 4B are presented in Table 3 . As can be seen, central concepts were recognized more quickly than peripheral concepts in both Experiment 4A, F 1 (1, 22) ϭ 13.0, MSE ϭ 15,861; F 2 (1, 9) ϭ 37.4, MSE ϭ 2,642; and Experiment 4B, although the effect was marginal when tested against item variability, F 1 (1, 22) ϭ 13.8, MSE ϭ 2,243; F 2 (1, 9) ϭ 4.4, MSE ϭ 2,660, p ϭ .064. Error rates were greater for peripheral concepts than for central concepts in Experiment 4A, F 1 (1, 22) ϭ 29.2, MSE ϭ 0.005, F 2 (1, 18) ϭ 10.9, MSE ϭ 0.01; but did not differ reliably in Experiment 4B.
General Discussion
Although there is considerable evidence that central concepts are more easily accessed than peripheral concepts embedded in text (e.g., Albrecht & O'Brien, 1991; O'Brien, 1987; O'Brien et al., 1990; , one finding stands in stark contrast. Yekovich and Walker (1986) found that for script-based texts, central concepts were slower to be recognized than peripheral concepts when related foils were used. The goal of the present set of experiments was to produce both sets of findings and to determine whether these differing results could be explained within a single framework (cf. Singer, 1991) .
Overall, the results of the 13 experiments lead to the following conclusions. Consistent with intuition and most prior work, concepts that are central to a text are generally more accessible than concepts that are peripheral. This is true for both narrative and script-based texts. The only exception occurs when (a) script-based texts are used, (b) the number of mentions or elaboration of central and peripheral concepts is held constant, and (c) the measure of centrality is theme relatedness rather than degree of interconnectedness within the specific instantiation of the text. Under those conditions, central concepts are more difficult to access than are peripheral concepts.
The complete set of results are readily explained within the framework of the resonance model. During retrieval, each probe results in a signal being sent to all of memory; that is, to both the episodic memory trace of the discourse as well as to general world knowledge. Because the resonance model is sensitive to the pattern of interconnections among propositions and concepts in the discourse representation, elaborated (i.e., central) concepts tend to have a higher level of activation than less elaborated (i.e., peripheral) concepts. In support of this view, we found that central concepts that had been elaborated were accessed more quickly than peripheral concepts that were less elaborated. This was true for both narrative texts and script-based texts; it was true whether foils were related to the passage theme or not; it was also true when the time to produce the target concept was measured in either a speeded or nonspeeded production task. However, consistent with the findings of Yekovich and Walker (1986) , when elaboration of the central and peripheral concepts was held constant and theme relatedness was the sole measure of centrality, central concepts took longer to retrieve than did peripheral concepts but only when related foils were used. With unrelated foils the results were the same as with the narrative texts: faster recognition of central concepts.
The results with unrelated foils are readily explicable for both the narrative texts and script-based texts. When the foils are unrelated to the theme of the passage, a probe can be accepted if it is related to the theme of the passage and rejected if it is unrelated (Reder, 1982; Reder & Ross, 1983) . Under these conditions, recognition time is based on the total amount of activation of a concept from both the discourse model and world knowledge. Therefore, concepts more central to either the discourse or to a script on which the discourse is based should be more accessible.
This assumption that participants respond on the basis of total activation does not adequately account for the results when elaboration is held constant in the script-based texts and related foils are used. To account for this finding (as well as the findings of Yekovich & Walker, 1986) , we make the following assumptions: First, foils related to the theme of a script-based passage have a high level of activation through preexisting relations in general world knowledge. Target concepts also receive activation through these same preexisting relations. This causes source confusion (e.g., Fincher-Kiefer, 1995) ; it is difficult to discriminate whether the high level of activation of central concepts is due to the concept resonating in the text base or the knowledge base. Second, because of this, participants cannot decide on the basis of the activation level alone but must further discriminate the source of that activation-the higher the level of activation from general world knowledge, the more difficult the discrimination. Third, retrieval from the discourse is facilitated by activation from the discourse representation but hampered by competing activation from the knowledge base.
Because script-based passages are more closely linked to general world knowledge than are narratives, access to concepts in a particular instantiation of a script are more hampered by this competing activation than concepts embedded in a narrative. Indeed, because narratives tend to be unique, the amount of activation from general world knowledge is low relative to the activation from the episodic memory trace. As a result, access should be dominated by activation emanating from the episodic memory trace, leading to easier retrieval of central concepts than peripheral concepts. The results from the script-based passages in Experiments 2A-2D and 3A-3D are consistent with this view. In Experiments 2A-2D, central concepts in script-based texts were elaborated, thereby increasing the activation emanating from the episodic-memory trace. With the relative amount of activation emanating from the episodic-memory trace increased, the source discrimination problem was reduced, and central concepts were more easily accessed than peripheral concepts. In contrast, when the elaboration was removed in Experiments 3A-3D and related foils were used, the source discrimination problem increased, and peripheral concepts were more easily accessed than central concepts. Thus, simply by varying the amount of activation emanating from the episodic memory trace, either pattern of results can be produced.
The same reversal of results would be much more difficult to accomplish with narrative texts. By definition, narratives are not closely linked to routinized knowledge structures, leaving the impact of activation from general world knowledge low, resulting in a low source discrimination problem. With narrative texts, it is difficult to envision a concept being central without it being elaborated within the text itself. Thus access to concepts within narratives should always be dominated by the episodic-memory trace.
Although these findings fit well within the memory-based textprocessing framework, it is important to note that these results are not uniquely consistent with the resonance model (e.g., Myers & O'Brien, 1998; O'Brien & Myers, 1999) . Indeed, they are consistent with most models of memory retrieval that include the assumption that the first stage of memory access is a passive activation process (e.g., Anderson, 1983; Atkinson & Juola, 1973; Ericsson & Kintsch, 1995; Gillund & Shiffrin, 1984; Hintzman, 1986; Ratcliff, 1978; Ratcliff & McKoon, 1988; Smith, Shoben, & Rips, 1974) . They also lend support to Singer's (1991) argument that there is no need to assume that the representations or search processes differ for script-based texts and narratives. However, all models of reading comprehension assume that the formation of a coherent representation of a text in memory involves an interaction of information explicitly presented in the text and general world knowledge (e.g., van Dijk & Kintsch, 1983) . The current results make clear that the accessibility of information in text is also influenced by that interaction.
Appendix
Sample Passage From Yekovich and Walker's (1986) Study: Experiments 1A-1C
Going to a Restaurant Jack and his girlfriend Chris decided to go out to a nice restaurant. They called to make a reservation and then they drove to the restaurant. When they arrived, Jack opened the door and they went inside. Jack gave his name to the hostess at the reservation desk. In a few minutes, Jack and Chris went into the dining room. The waiter introduced himself and gave Jack and Chris their menus. They discussed the menu. When their meal was served, Jack and Chris ate leisurely. They talked and admired the view. Later, they decided to order dessert. Jack and Chris ate most of their dessert. It was late, so Jack asked for the check. The service had been good, so they gave the waiter a big tip. They paid the check and got their coats. Jack and Chris walked out of the restaurant. They got their car and drove home. Memories of a Marriage Sara couldn't believe that it had happened over twenty years ago. When she was a senior in high school, she fell in love with John. They wanted to get married but both of their parents wanted them to attend college. They decided that they would elope and get married. Late one night, Sara climbed down a ladder outside her window. She sneaked out and put the ladder there that evening after dinner. Their plan was to meet downtown at 8:00 p.m. They each had scraped together all the money that they had and took it with them. They wanted to take a train to a small town about two hundred miles away. Sara can still remember riding it. At the time, she thought it was a romantic way to elope. The train reminded her of the old movies in which the two lovers would escape from the rest of the world. She still remembers the burning coal from its engine. There were very few people on it which made it even more romantic. As it came to a stop in the town, Sara realized that they did not have a place to stay. Having no choice, they decided to stay in the cheapest hotel they could find. Luckily, they didn't have to wander far before they found a place. In the morning, they would go to town hall and get their marriage license. They didn't realize that the license would cost them ten dollars but they needed it to get married. They spent their last ten dollars on it. A week after they eloped and got married, they called their parents to let them know that they were all right. Both of their parents quickly accepted the fact that they were married. In fact, John's parents offered them a place to stay on their farm until they could find another place to live. Now twenty years later, Sara couldn't imagine life without the farm.
Example Recognition Word List Used in Experiment 1A

Example Recognition Word List Used in Experiments 2A and 2B
train (central target) station ladder (peripheral target) priest house
Example Questions Used in Experiments 2C and 2D
How did they travel to the town? (train) What did Sara put by her window? (ladder) Sample Script Passage Used in Experiments 2-4
Going to a Restaurant Bob asked Jill if she would like to go out to dinner with him one night. Jill said she would have to check her schedule to see when she was free. Bob agreed and said he would call her the next day. Bob called her to set a date and time to go out. He finally decided to take her to a new Italian restaurant. Bob drove to Jill's house to pick her up. Then they drove to the restaurant. Bob parked the car and they walked to the restaurant. As they entered, the hostess greeted them. The hostess told them that there was a waiting period of about 20 minutes, but if they would like to wait she would seat them as soon as possible. They said they would wait in the bar. They entered the bar and found a table. They ordered drinks and talked, while waiting to be seated. After fifteen minutes, the hostess came to seat them. They followed her to the table. She gave them menus and left. Soon the waiter came to the table and introduced himself. He told them about the specials and the buffet. He filled their water glasses, took their orders, and left. Shortly thereafter he brought their salads and asked if they would like another drink. Soon he returned with their drinks and dinner and they began to eat. In the middle of dinner, the waiter came to the table to see if everything was all right. Bob and Jill nodded that it was. They finished eating and he asked if they wanted any dessert. While waiting for their dessert to arrive they talked some more. After they finished their dessert, they left a large tip for the good service. They paid the cashier and left the restaurant. They got in the car and drove to Jill's house. Bob got out of the car and walked Jill to the door. They said good night and Bob went back to the car to drive home. He thought the evening had gone well and hoped that he could take Jill out again soon. 
